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http://dx.doi.org/10.1016/j.pedneo.2
1875-9572/Copyright ª 2015, TaiwanBackground: To report the success rates of office probing for congenital nasolacrimal duct
obstruction (NLDO) among children of different age groups in Taiwan.
Methods: In this single-center, retrospective study, 564 eyes of 477 patients under the age of 5
years diagnosed with congenital NLDO were treated in a stepwise manner between 2001 and
2013. For infants aged < 6 months, treatment with massage and observation was suggested,
followed by deferred probing under topical anesthesia if symptoms persisted. However, in
cases of severe infection, immediate probing was suggested. In children aged > 6 months, of-
fice probing was usually highly recommended. Those with probing failures received either a
second probing or silicone intubation. Treatment success was defined as anatomic patency
by immediate irrigation after probing and absence of epiphora or mucous discharge at the
follow-up visit.
Results: Primary probing was successful in 457 of 564 eyes (success rate: 81%). The success rate
of primary probing was negatively correlated with increasing age: 90.1% (163/181), 79.6% (164/
206), 76.8% (73/95), 73.5% (36/49), 75% (18/24), and 33% (3/9) for the age groups of 0 to <6
months, 6 to <12 months, 12 to <18 months, 18 to <24 months, 24 to <36 months, and 36
e60 months, respectively (p < 0.001, Fisher’s exact test). The second probing was successful
in 52 of 81 eyes. In total, probing was successful in 509 of 564 eyes (success rate: 90.2%).
Conclusion: Office probing is safe and effective for treating congenital NLDO. The success rate
of primary probing decreases significantly with age.
Copyright ª 2015, Taiwan Pediatric Association. Published by Elsevier Taiwan LLC. All rights
reserved.of Ophthalmology, Cathay General Hospital, 280, Section 4, Ren’ai Road, Taipei, 106, Taiwan.
.com (S.-L. Lin).
015.04.001
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Congenital nasolacrimal duct obstruction, probing 4031. IntroductionNasolacrimal duct obstruction (NLDO) is a common condi-
tion among infants. The main cause of the occlusion is an
imperforate membrane at the distal end of the nasolacri-
mal duct. It may be present in approximately 50% of
newborn infants,1 and the time at which tears appear varies
from 1 week to 12 weeks. Cassady2 postulated that in most
instances, the nasolacrimal duct becomes patent during the
first several weeks of life and before tears start. Symp-
tomatic NLDO is characterized by vexing epiphora and/or
mucopurulent discharge in the first few weeks after birth.
Therefore, estimates of the incidence of symptomatic
NLDO in newborn infants range from 1.75% to 20% in
different countries.2e5
The timing of probing for congenital NLDO has
remained controversial in recent decades due to varying
opinions on the natural course of congenital NLDO. By 12
months of age, >90% of cases, if left untreated, sponta-
neously resolve,4e7 rendering early intervention unnec-
essary. However, advocates of early probing suggest that
it can prevent complications such as acute dacryocystitis,
periorbital cellulitis, or possible inflammatory sequelae.8
By contrast, late intervention means that some children
suffer from symptoms longer than necessary. Moreover,
morbidity may increase due to infection, thus necessi-
tating further procedures performed under general
anesthesia.
Another unresolved question is whether probing is less
successful when delayed, perhaps because of prolonged
inflammation in the lacrimal drainage system. Some studies
show a decreasing success rate with increasing patient
age,7e10 whereas others report no decline in success rate
with age.11e14 Alternatively, an apparent decline in success
rate at older ages could be due to the accumulation of more
severe obstructions with time, as less severe obstructions
clear spontaneously. This may simply be due to a natural
selection process that tends to leave the more difficult
forms of NLDO to be treated later.122. Methods
This study was conducted to assess the relationship be-
tween age and the success rate of the primary probing
procedure under topical anesthesia for congenital NLDO.
Between 2001 and 2013, 597 consecutive patients with a
history of tearing and/or mucopurulent discharge since the
first few weeks of life sought assistance from our hospital.
The diagnosis of congenital NLDO was made according to
both a history of tearing and physical examination.
Increased tear lake and/or mucopurulent discharge on the
affected eye were noted by the same doctor (Dr Lin).
Different treatment options, including conservative obser-
vation or office probing, were discussed with the parents
and family. After approval was granted, probing was per-
formed under topical anesthesia in the clinic. The
anatomical obstruction was diagnosed using irrigation prior
to probing. A total of 477 children (564 eyes) diagnosed
with congenital NLDO were enrolled for analysis. Cases with
concomitant ocular surface diseases or abnormal eyelid
disorders were excluded.The “irrigationeprobingere-irrigation technique” was
performed as follows. Topical anesthetic drops with 0.5%
proparacaine hydrochloride (Alcaine, Alcon, Puurs, Belgium)
were applied to the eye(s) to be probed three times, at in-
tervals of 5 minutes. The child was immobilized in a supine
position on a surgical table. This procedure required three
other assistants to hold the shoulders, waist, and knees of
the child from below, respectively. One assistant stabilized
the child’s head from the right side, above the head. A
punctal dilator was used to dilate the punctum. The naso-
lacrimal system was irrigated through either the lower or
upper punctum using an irrigating cannula attached to a
syringe. In this procedure, obstruction of the nasolacrimal
duct was confirmed by observing the backflow of the saline
solution or mucopurulent reflux from the punctum, and
absence of reflexive swallowing. A #0 (or #1) Bowman probe
(FCI Ophthalmics, Pembroke, Massachusetts, United States)
with a diameter of 1 mm (or 1.1 mm) was inserted perpen-
dicular to the lower or upper eyelid margin and advanced
into the ampulla. The probe was rotated horizontally into
either the lower or upper canaliculus and advanced towards
the lacrimal sac while lateral traction was applied to the
eyelid. When a hard stop was felt, the probe was rotated 90
degrees and directed downward through the nasolacrimal
duct into the nasal cavity. Saline solution was reirrigated
through the nasolacrimal system. In this procedure, the
patency of the nasolacrimal duct was also confirmed by
observing a swallowing reflex or significant amounts of fluid
coming out of the nares or the mouth. The same oculoplastic
surgeon performed all the above procedures.
Upon completion of the procedure, topical antibiotic
with 4% sulfamethoxazole (Sinomin, Shionogi, Keelung,
Taiwan) was prescribed twice a day for 1 week. Patients
were re-evaluated in the office 1 week later. If no symp-
toms persisted, the primary probing was regarded as a
functional success. For failed cases, a second office probing
or alternative silicone intubation under general anesthesia
was performed. Results of the 564 probings with adequate
follow-up data were analyzed. Clinical data were collected
on a spreadsheet in Excel for Mac 2011 version 14.1.0
(MacBook Air, Apple, Shenzhen, Guangdong, China) and
analyzed using SPSS version 18.0 (SPSS Inc., Chicago, IL,
USA). Statistical study was performed using Fisher’s exact
test.
This study was approved by the Institutional Review
Board of the Cathay General Hospital, and was carried out
in accordance with the tenets of the Declaration of Hel-
sinki. The trial was registered with http://clinicaltrials.gov
(identifier NCT02081781).3. Results
The demographic characteristics of patients are listed in
Table 1. Between 2001 and 2013, primary probing was
performed for congenital NLDO in 564 eyes of 477 children.
Among the patients, 254 (53%) were male, and 87 (18%) had
bilateral involvements.
Patients were grouped according to their age at the time
of probing: 0 < 6 months, 6 to <12 months, 12 to <18
months, 18 to <24 months, 24 to <36 months, 36 to <48
months, and 48e60 months. Each age group comprised of
Table 1 Demographic/clinical characteristics in various age groups.
Group A Group B Group C Group D Group E Group F Group G Total
0 to <6 mo 6 to <12 mo 12 to <18 mo 18 to <24 mo 24 to <36 mo 36 to <48 mo 48e60 mo
Patient-level characteristics N Z 147 N Z 174 N Z 85 N Z 42 N Z 20 N Z 6 N Z 3 N Z 477
Sex (male) 85 (58) 98 (56) 46 (54) 17 (40) 5 (25) 2 (33) 1 (33) 254 (53)
Laterality
Unilateral 113 (77) 142 (82) 75 (88) 35 (83) 16 (80) 6 (100) 3 (100) 390 (82)
Bilateral 34 (23) 32 (18) 10 (12) 7 (17) 4 (20) 0 0 87 (18)
Referred from
Ophthalmologist 32 (22) 47 (27) 25 (30) 14 (33) 3 (15) 4 (67) 2 (67) 127 (27)
Pediatrician 8 (5) 8 (5) 2 (2) 2 (5) 1 (5) 0 0 21 (4)
Others/not mentioned 107 (73) 119 (68) 58 (68) 26 (62) 16 (80) 2 (33) 1 (33) 329 (69)
Previous treatment with nasolacrimal massage
Yes 104 (71) 147 (84) 65 (76) 35 (83) 15 (75) 4 (67) 2 (67) 372 (78)
No 9 (6) 1 (1) 3 (4) 0 1 (5) 0 0 14 (3)
Not known/no record 34 (23) 26 (15) 17 (20) 7 (17) 4 (20) 2 (33) 1 (33) 91 (19)
Previous treatment with topical antibiotics
Yes 31 (21) 16 (9) 6 (7) 3 (7) 2 (10) 2 (33) 0 60 (13)
Age (mo)
Mean  SD 3.7  1.4 8.7  1.7 14.3  1.6 20.8  1.8 29.7  3.7 42.3  3.5 55.3  4.8 10.8  8.5
Range 0.3e5.9 6.0e11.9 12.2e17.8 18.2e24.0 24.9e35.9 36.5e45.8 50.4e59.9 0.3e59.9
Eye-level characteristics N Z 181 N Z 206 N Z 95 N Z 49 N Z 24 N Z 6 N Z 3 N Z 564
Epiphora present 181 (100) 206 (100) 95 (100) 49 (100) 24 (100) 6 (100) 3 (100) 564 (100)
Mucous discharge present 151 (83) 114 (55) 47 (49) 21 (43) 12 (50) 3 (50) 0 348 (62)
Dacryocystitis 158 (87) 126 (61) 61 (64) 27 (55) 5 (21) 1 (17) 0 378 (67)
Data are presented as N (%) unless otherwise indicated.
SD Z standard deviation.
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Congenital nasolacrimal duct obstruction, probing 405181 eyes (32.1%), 206 eyes (36.5%), 95 eyes (16.8%), 49 eyes
(8.7%), 24 eyes (4.3%), 6 eyes (1.1%) and 3 eyes (0.5%),
respectively. The average and median ages of the children
at the time of initial probing were 10.8 months and 8.4
months, respectively.
The results of primary probing are presented in Table 2.
Of the 564 eyes subjected to primary probing, 457 were
successfully treated. The total success rate was 81%. The
success rates of the first probing in each age group were as
follows: 90.1% (163/181), 79.6% (164/206), 76.8% (73/95),
73.5% (36/49), 75% (18/24), and 33.3% (3/9) for the age
groups of 0 to <6 months, 6 to <12 months, 12 to <18
months, 18 to <24 months, 24 to <36 months, and 36e60
months (Figure 1). The decrease in the success rate with
increasing age was statistically significant (p < 0.001,
Fisher’s exact test).
Of the 107 primary probing failures, 81 eyes were treated
with a second probing, and 11 received silicone intubation
(1 eye in Group 1; 3 eyes in Groups 2 and 6; 2 eyes in Groups
3 and 5; total success rate: 100%). The second probing was
successful in 52 of 81 eyes (total success rate: 64.2%).
Among the 81 eyes that received a second probing, treat-
ment success was achieved in 17 eyes, 37 eyes, 13 eyes, 11
eyes, 2 eyes, and 1 eye for the age groups of 0 to<6 months,
6 to<12 months, 12 to<18 months, 18 to<24 months, 24 to
<36 months, and 36e60 months, with success rates of 82.4%
(14/17), 59.5% (22/37), 69.2% (9/13), 45.5% (5/11), 100% (2/
2), and 0% (0/1), respectively (Table 2).
Of the 29 second probing failures, a third probing
resulted in successful treatment for five eyes (2 eyes in
Group 1 and 3 eyes in Group 2), for a total success rate of
100%, and silicone intubation led to treatment success in
seven eyes (1 eye in Groups 1 and 4; 3 eyes in Group 2; 2
eyes in Group 3), for a total success rate of 100%.
The remaining 32 eyes (11 eyes in Group 2; 9 eyes in
Group 3; 7 eyes in Group 4; 2 eyes in Group 5; 3 eyes in
Group 6) with failed probing were lost to follow up.
The success rates of all probing in the different age groups
were 97.8% (177/181), 90.3% (186/206), 86.3% (82/95), 83.7%
(41/49), 83.3% (20/24), and 33.3% (3/9) for the age groups of
0 to <6 months, 6 to <12 months, 12 to <18 months, 18 to
<24 months, 24 to <36 months, and 36e60 months,
respectively. Overall, probing was successful in 509 of 564
eyes (success rate: 90.2%). Neither systemic nor ocular side
effects were noted in this study. No cases of choking or
aspiration were noted in the immobilized children.T
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.84. Discussion
This study examined the efficacy of probing under topical
anesthesia for treating NLDO in children. To our knowledge,
this study was the first conducted to evaluate the success
rate of office probing in Taiwan.
The study found a 90.2% success rate of nasolacrimal
duct probings under topical anesthesia in 564 eyes of 477
children aged < 5 years. The success rate of primary
probing was negatively correlated with increasing age:
90.1%, 79.6%, 76.8%, 73.5%, 75%, and 33.3% for the age
groups of 0 to <6 months, 6 to <12 months, 12 to <18
months, 18 to <24 months, 24 to <36 months, and 36e60
months, respectively (p < 0.001, Fisher’s exact test).
Figure 1 Primary probing success rate according to age.
406 C.-H. Hung et alThe resulting trend is consistent with other studies8,10
performed under general anesthesia, though few pa-
pers9,13,14 are available for comparison of the results of
office probing. Previous research9,13 on probing under
topical anesthesia was limited to patients aged < 15months
because of the easier restriction of movement compared
with older children. Most studies used the papoose board to
immobilize the children or involved one assistant to stabi-
lize the child’s head from below.15 Stager et al9 reported a
92% overall success rate for cure by initial probing in 2369
eyes, however, children aged <6 months accounted for 60%
of the study patients. In Stager et al’s9 study, the success
rates of initial probing in different age groups were 95%,
88.5%, and 86.5% for the age groups of 1e6 months, 6e12
months, and >12 months, respectively. Our results are
consistent with their study. Cha et al14 found a success rate
of 80% in Korea, however, it was not affected by age. The
success rate of the initial probing was 82% in the 6e12-
months age group, 79% in the 13e18-months age group,
and 78% among individuals aged > 19 months. In two
multicenter prospective studies,13 office probing was suc-
cessful in 75% of eyes in children aged from 6 months to <15
months (95% confidence interval, 70e80%). In their studies,
treatment success did not appear to be related to age.
However, it might be difficult to differentiate the success
rate between age groups among many different surgeons
because the success rate was still high in different age
groups between 6 months and <15 months.
Probing under topical anesthesia was a preferred choice
for parents. Although the patents often express concerns
about the potential psychological trauma to the infant, our
investigation and Stager et al’s9 study found that infants
stop crying within 1e2 minutes after the procedure, sug-
gesting that any discomfort is quickly forgotten. Some ad-
vocates of early office probing report that the pain
associated with this procedure appears to be about the
same as that of an immunization injection. In addition,
probing in the awake state avoids incurring any risk ofgeneral anesthesia, which involves blood drawing,
restraining the child while holding the anesthesia mask,
anesthesia drug allergies, and finally disorientation and
separation anxiety in the recovery room.
The timing of probing for congenital NLDO has remained
controversial in recent decades. Nevertheless, it is believed
that prolonged inflammation and infection may induce
secondary fibrosis.16 In this study, the sample contained too
few infants aged > 2 years for meaningful analysis.
Therefore, more cases with advanced age should be
included in future studies. In addition, suffering from this
condition, such as cosmetically displeasing epiphora,
mucopurulent discharge, and the travails of medical man-
agement and massage, may constitute a reason for early
treatment. As Cassel17 stated in his study, “The relief of
suffering and the cure of disease must be seen as twin
obligations of a medical profession that is truly dedicated
to the care of the sick”.
One of the limitations of this study is its retrospective
design. Because the procedures were performed at a ter-
tiary referral hospital, the patient population was mostly
referred and screened by other primary physicians first,
creating a selection bias. Secondly, only 33 children were
aged> 2 years; as mentioned above, this sample is too small
for meaningful analysis. The results of this study could have
been a consequence of early treatment. A third limitation of
the study is that the follow-up time was not as regular as the
follow-up time in a prospective study. However, the
outcome of nasolacrimal duct probing at 1-week follow up
has been shown to be highly indicative of the final result.
Kashkouli et al18 showed that the outcome at 1-week post-
operative follow up (cure rate: 83.3%) was highly correlated
with the final result at 3-months follow up (cure rate: 84%).
Perveen et al19 observed that the outcome of probing in 100
children (118 eyes) at 2 weeks was highly correlated with
the final results at 6 months in India. Kushner20 found the
same outcome in children aged 18e48 months at 6-weeks
follow up and 1-year follow up. Therefore, it seems that
the early result could represent the final result of probing
because of the immediate patency of the nasolacrimal duct.
Finally, the 100% success rate of silicone intubation under
general anesthesia must be interpreted with caution,
because 32 patients were lost to follow-up evaluation.
5. Conclusion
This study reports that office probing is safe and effective
in treating congenital NLDO. The success rate of primary
probing decreases significantly with age.
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